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i&iH«iwxM £ &a^r s v a n t , 

M m&MJittmmmm <dm mm iz mm $ n tc m 2 mm t. , 

BtrfBSS^MM^ 4>&<£%>m, y;i/^-?A, ^ '8Uzm 
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mm&tnx.tt mmun ^m. * mm v 4 v a /twct btw^s± \zmi 

[ff^«8] 

mm v 4 a tcii^?L#ig w p> ti r v > £ 

1 mmvnMMJimno 
im&m 1 0 ] 

mm? a jMxm^mmm & WMzmm. «rtg t & o t 

[ft#£l2] 

m&m 1 1 ih«©«»x^So 
m&mi 3] 

m&m 1 1 ia«©*M*Dx^s 0 
[it^«i53 
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[»#ai6] 

ft 1 fE«tf)*MJX=g« 0 
8] 

ft#£l 7iB*g©«8?#tJX§gg 0 

rsf*gc2o] 

mmummm^mz. mmmMWL<num*8 ox:MTizm&-tz> 
m&ig i 9 mmvnMMJimm* 

[»*«2 1] 

y«#&3tifc«j»*S:iS«>S^«S:Se>JC^'rs 
1 3B«©*#jfitIXgS«. 
[»#S2 2] 

mmmunj:M^mm^±izmmmmmt>mm y s <t 
i sa«©««?inx^g 0 
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[»#^2 3] 

i mmommiajimm. 

m&TM 1 fB«tf)*8?;&[IX^g 0 

mnm 2 ««^#&x#iM^®©M2SPK:^Mt-£ £ e> izmnz nx 

1 fB«©*MlXf§g 0 
[fflN^2 6] 

m#i« 27] 

mm±mm iz it mmmuutt mm 35 y m u x v * £ sr y m u as # $ 
tir^y, 

MfBH 2 trfsasB y a uaisicfc v*TtMB**x#a#f*ie©M mmzm 

[»^2 8] 

If 1 IBiOt^iDllfi. 
[f#*2 9] 

fuIBm 2 , «Tfg& # - h U y ^MlC$U£3 ftT £ 

if 1 fB«©««?JDX^e o 
[ff^3 0] 
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m f i mm iz a mm & ma l , fa i am 2 ic iese & emu £ 

[|*«3 1] 

tufH ? >r a, ta tarn 1 mm t m mm 1 mm * 3cwir %> mn&3cnm ^mmi, 
m&m 1 izmmvmmtiajimmo 

[1M3 2] 
[•#53 3] 

m&m i izmm&mmmjimm* 
zzbizmtzm&muzmmommttijimmo 

t&gB«fl&x*hfci»^®_t (c*^^ & #w&-r & i: , 

iiyfa»x#fiJMt® ic *fi^ s &g ic #m nrtg icbbss $ ti r=. mm t , 
Wffi*iDx*f «i« *® £ ttrf am^ra ic & #i& -rzmmt. 
*m-tz>mmiMXMw. a 
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6] 

6(cflB«<Z>«fllArXlSS. 

[»#a3 8i 

[fM3 9] 

M#«3 5 JCffi«<B«#auX$SS. 
[Stefc3g4 0j 

m&m 3 5 tciH*©«mx^s 0 

& mm -r * <fc e» csBig $ n z> 
m&m 3 5 izmM<z>mMmx.mmo 

m 4 i jcfE^<z>«flfr&nx^g„ 

fata rauc tufa <?-f /\°©-*gis#ifc&$n£@Eg£&oT^s 
Sf#5U i jcgB«<z>Sfl?i&x$m. 
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H*#£4 4] 

fa i a*ttx*f * & jam «r s c a n n , 
Btrta^^tixM^^*® £ mi a ? a- & *a*f # tfr $ -& z> mm^m. h , 

B&iB^inxM^^M^iesicBitf * e> fc aaaB«anx^suft^*M0^i!ic 
««rr * j: ic gg & *u tfr«B«»*«»#a c * y «j» a *t fe & * «> * 

£^S«fl?#DX$§g 0 
[»#£4 5] 

[ff^4 6] 

ftftSU 5 JC|B*©««linX^1S. 
[»*«4 7]. 

fjfia»jODx*f*i»««HSsnT«»;, tSfsac-f A^iwtstt^c, iff 

ft#9U 4 lCfa*tf>«fl?#DX^fi„ 
[ff^4 8] 
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mmmaniM mmmm iz m i«j t z &g ic mm £ n t~m 1 mm t , 
tut a»x*f mvamm ic &m l t mm 2 n r=. m 2 mm t. , 
mmmniMmmmm <nm 2mmn mmm 1 ««ra icm s mm n 
^m-t^mmmxmUo 

mmkM^Mmmmmf^^m^m^mm^^^ <t e> tufas^tc £ 
»; fa tan 1 mmtmrnm 2 epad-*-* 
8izmme>mMiMj:mno 

[IM5 0] 

mm mtujim mmmm & z v a h . 

m t m tajiM m.m$m t m i a ? ^ a & mnmm 2 -£ & # m^m t , 

if? ga Mjx*f _t ic «m * #fc&? 3 t , 

«MJX=gg 0 

»#5C5 0fa«©«^DX^g o 
[»#3(5 2] 

If 5fc^5 0 fCfa«(7)«^tIX^g 0 
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mm un-fryj j*3mmtt± w * nx & y , 
y, 

Kria ? ^$*#as#© s jc j: y t&gam t m mw.ua jim mmmm t © ggn & 
at*$ 5 o icgB^©m«?*nx^@„ 

MX® &c £;£-T £ Stoffi^til$iftits *#flnx!£«T? & 

t8fSBSfllIX*f*4&3lffi £ £ "7 >f A a , 

mmmMj:Mmmmm± iznmm%&te-t& mmmmm^m t , 
i(fiH«inx*f^^ffiic*fi^-rsfigiciB^S4xfe«^^, 
«r fH^iDXM^^^® 21 B&3 Bm« rate «sk s t 
&^s*«?flnx£se. 

SfrtB^-r 

st^ 5 4 ic3B*©«#flaxss« 0 

mmUrtftMrnSs- htfKDVjJ*Z;& : gm^ fcU-)]sj&tt.T'$>2> 

m&m 5 5 izmm^mmmumm. 
5 5 \zmm<ommMJimm a 

[IM5 8] 

5 4 tC|B«©««?iDXaifi. 
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IIM6 0] 

BfffB n - ^ © -gp^MfH»X^%^® £ ©SEH £ =b o T It ft L T*f ft 

[f#«6 1] 

ft 6 0 {CfH«©S^DX^«o 
[»^6 2 3 

mm is - h wo v 4 a *-??mz®m zi±z>®m^®-tfmmm<D n - ^ -e & u 

£ J: e> &C ffiffiS M & ffi x. T BH |g £ tl T V ^ £ 
ft#£ 5 4 {CfH*gtf)«MlX=gfio 

[0 0 0 1] 

tits mmxsis jc m -t z> o 

[0 0 0 2] 
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[0 0 0 3] 

fcMy((DMfflirt#-yiZ±m : $:tg.&>&fr, CMP (Chemical Mechanical Polish 

ing : it^mwmm) mz£^x&ft&i&mmz\&£vxmm*Bj&-tz>, 

Z/y (damascen) m£ft£ffi%&zfU -fe^^^f ± £. & o T 3©^Yi/> 

mm<D^v?-y7tf'fimx$>v. zbiz±m<Dmmmmm : b 

. @B^M^^n>^^ h^-^^l^^tC^MT^I^jiti^^T;!/^^^ (dual 
damascene) mXlt. £ <d {C*tfig£@g;i£X3g<DlrM# &£o 
[0 0 0 4] 

*-r, 027 (a) izB-tzoiz, mz-iz. *m^<D*mmmmMm-z>m , g:]& 

m2nx^Z>yVnytei£(D¥Mftmfo3 0 l_tlc, «iL«aifl:2/U u^M^fc 
§I«I3 0 2 ?:, MxJ£Mi±CVD (Chemical Vapor Deposition ) &IZ 

[0 0 0 5] 

K27 (b) izm-t&oiz. ¥Mftmu3 o i <D^mmmmmmzmv 
&ny$? h^-;i/CH, ^j:ot#^»«3 o i (D^mmmmm^tm^miz 

-&ffi&£ztxv*yy&ffi*m^xj&m?z> B 

[0 0 0 6] 
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mz, 027 (c) izm-tzs^ /xy-vuis o 5 zmmmmms o 2a>mm 

tf, Ta, Ti, TaN, TiNft^©#»^©^»;dfftCJ:y, 

So /ty«VR3 0 5tt, jEi»S:«^SM»^«l?*ISj»»ll!l3 0 2*^fcS/U 

[0 0 0 7]. 

7£JC, 02 8 (d) JCj^J^lC, 0 5±JC, flgfe^fttftX/'Cy 4 

028 (e) JC^Jc^lC, 3 > 4 * h -;i/C H J: tf»M £HIT**I 
#&tf«fce>lC, il3 0 7 MtS. *§IK3 0 7W:, M>U£, CV 

[0 0 0 8] 

#cic 028 (f) icarrj:e>jc, Miorifima o 2_h©^^igj^3 o 7 & 

J:tf/ty-*JBl3 0 5 SrCMPSsJCfcoTRfciJU ^SfClTSo 
«±©X1{C<I: »J, m@B^3 0 8 33J:tf:i>**-N 3 0 9 i: *l & . 

_tfab£:/n-fe*£@Bi&£3 0 8±T*i'JIU!^ r £lcj: y, ^MWM^^WL 

[0 0 0 9] 

5&#&lgjg|3 0 7 &CMP&CJ:oT|&£ir-£X3g{c:;^T, ^©CMP^S: 

v^©£&y, jfWHww*^©*^* (*8) ©f§£> 

«ft»K © * if © WJB * « . 
[0 0 10] 
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02 9 lzm-t£oiz^ 0. 1 

>;i/-;WC£VAT, #J;U*, 100/t mlSCJ:^ &ipS<OjAV>IiJ$83 0 8 

xn-^a>tt, 03 otc^fj;^}:, 3 0 0 0 /t mcDlEH(c l . o 

u-fe^tt, S3 i ic^-rj;e>ic, in.W3 o 2 t@Bis3 o 8 tam^-vm 

[0 0 11] 

^i!3 0 7 $:CMPffilCj:oT, i^tSIlT'tt 
U-Mi, Mx.tf, 5 0 0 nm/m i n&>±£&Z> <fc -McH^tlT Vn«5 0 

[00 1 2 ] 

*^^«_hiB<z)^ii^{c^T^$tifc%©T**>y, tot, *mm\z. ±m 
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[0 0 13] 

±8B©B«lS:3t^ , r*fc«). *»W©«»»X««tt, t*ftXffilC&MIK£:« 

, «fffi*inx^***ffiji^«j!iiR&«»'r*«#««j»#«ii, Brfta^uxM 
autcK&s nfe« 2 StjfBM*ux*f#w®©ig 2 mmummm i m«ra 

[0 0 1 4 ] 

±iB©*»w©«»inxsi«jcj:n«, «^««jnx^*<ft©«jnx®tc^Jii 
«« tc «fc y hi *« m 2 w n tc wbjlm m®>mm t. m 

ffiTf»^»ic«^x^«t^©^MJR^®©®ll&«fP&* v%tt^s^t-« * e> ic 

[0015] 

o 

s biz&mici*. Mm&mmt. 'p&<£%m* t;i^-?a, #>^x^> 

[0 0 16] 
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m?tem±\zmmmz^&mmm^&*'Zib>\zm-tz> 0 
mujiMmmuw^miz^^miujiMmm^m^^^^mm^mji'r^ 

[0 0 17] 

& £ vn &#*gic tffiH v 4 , N » $:^-r s v << s^w®mzm%L3Lt>mv n 

o 

CD <7 -f /N° tC J: *J mMnim £ m o & V n J: 3 iZ iPX T? £ . <7 A ^ 
[0 0 18] 

$ <b (effete. grffa^UMli, 4>&< ^^^^Jfe^VNlidp i/- h#J<zmiF - 

£^c£Hgic&, fufB«Mttt, mmm,ffiz^ti a 
mMMitiz&z>4*y'tt J P*i'- Mfcfcj: UJi£gg&mi:l-£ ^ UteEiz j: y, 

u -r a° v <DtM (c <k & <g v > ft»j± -ea&^s (c nuajiMMm (D ±mmmm <d mm & m 



1 5 
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[0 0 1 9 ] 

So 

[0 0 2 0] 
[0 0 2 1 ] 

*<fc-5tc^s4x, ffimmMmmm^miz&vmmznfcmMWLZfgtozmm*: 
mw&Micwb, frfSB^m§w&^bTtrffa«^?g?:ifffa»x^^® 
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[0 0 2 2] 
[0 0 2 3] 

(Dmmmzmm-tz & e> izmmz nx 

$e>{c^jgtcii, times ftmwmmzm&'kftxisv. mmrnm 
miz^^xmmmmjiMMmmm^mmmizmm't^^oizmm^nx^^. 

±m&mm <z>m 2 ic £ y &#ux*f mmmm <d m mm \z l t «m & mua 

[0 0 2 4] 

±SB©*»w©«j»inx^iBtt, mmizit. mm^2mmi^misajiMMmmm 
(Dmmrn izmm l & v^eicsaig s-n, tarsal 2 mm n mmmujittm®>mm t 

ftmz\*. ms&znmft. mm^m^-v)vvmzm^tix^ 

[0 0 2 53 
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[0 0 2 6] 

vug. ffifeomMm^tzmzo ft st, m*^&£«#Dx^Mim<z) 
<Dmmmffittm2> * e> »c«»r sit # «rtg ^ & s „ 

[0 0 2 7] 

& ± & fcm. -t z> t & $ <=> \c m t s 0 

[0 0 2 8] 

_tfB(Z>0lft£Mj&1-££#), ±IB©*l6^©fttIgt(±, MX® 
tC^M^$:#-t^M*IIX*f*#f$:«^|^^DX'r-5m^IIX^«T^oT> ISIS 
miBJlMmm Z toft* 6 &#DX*f M5^*##a £ , ffiga:|ftftn:#*tt£l! £ 

* z> v >r a i: , tut mixuiMmmmw t mm v a mm z ^^>mm^mt 

, t«SH»XM^#f^®±lcm^5:^t-^*^?K^^mi:, f&iHMX*f 
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[0 0 2 9] 

*&u mmz£ vmujiMmmmmtmmmfcmwiitmm^zz. Minx® 

iC J: y * 1/ - h it b T j&3§ & j£ £ b X > ? -f ;^ ;g£lfr $ 

<fce>ic. «^£;&ax^£ 

[0 0 3 0] 

•So 

izmmz ti t~Wf& t^zztx, mujiftmmmmt mm t mm t (nmm&miz 

[0 0 3 1 ] 

3ttx*f ^«t® tcitmir & ^ £ £ & o 

[0 0 3 2] 

HM±<Dmm & mmmm-tz t x% mm^^.m zmmwm iz & w s m 

[0 0 3 33 



1 9 
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[0 0 3 4] 
[0 0 3 5] 

K&^^**^x^*4*&«»B^*inx'rs««¥Siix$i«Tf*oT, mmton 

■Jrft. ISfffi«^X^*i&^®hi«fgat7>f^S:ffl^l&S-ti:*#tt#Si:, ttfta 

mmMJiMMmcD^mmmmicmmt « x e> caw 

[0 0 3 6] 

±iB©*»re©m»inx^iStt, ma^toxm^^toxsjc^mm^^ 
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h m n (DKmz & y * i/ - h it b x mmtstm t l x , »x*f a ;\- 

[0 0 3 7] 
[0 0 3 8] 

-hfH©^ig^©««?inx^gi±, mm&MJittmm-tfmm. stir & 

[0 0 3 9] 

mimmt. mmmmjimmmmmizmm^xmrn^nr^mzmmt.. mnmm 

[0 0 4 0] 

, KJDX^*^IBtcSMUTBBI23 4xfe^2mffiraic«m&«j^t-S3 i:^. 



miE#2 001-3108587 



o 



#2001-056027 



[0 0 4 1 ] 
[0 0 4 2] 

_tflB©BW&3ij«'rsfe«>,' *«w©«»inxsatt, wiaj:miz&mm*m 

£ s ttx^ii^Sfft £ , f& iB«flnx*f#*»3iig & f s u >f a° £ 

*y n # (C #£f& $ 4x tt& h , la f H«anx*f^^M i: Ml HSSK *g?E ftft 
[0 0 4 3] 

*«&m £ © n tc & ft* «r § r i: t* , siiffiffliiiii^ raeift o , 

[0 0 4 4] 
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[0 0 4 5] 

mm® *uwt& wuxuiMmmuw^®. n , mmmuniMmmmm v 
-f a t. , tfrfHM*tix*f mvumm (c*f u t sffta >7 >r a & fpj ic#i* $ -&£ 

[0 0 4 6] 
[0 0 4 7] 
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[0 0 4 8] 
[0 0 4 9] 

, B&fHWXM*#i^®^l*"rs<fc^{c#g&$ti^o 
[0 0 5 0] 

s e> ic^iiic tsia mmx.MM<^mm t -&<omm xmm l t *f fa -r 
«inx#*ft*irfc-)g©ffiiil&%oTiitiWLT^'r* j:e){c@Bis:$tifen 

^iiicii, MIES/- h«©»7>f^«:-*lftK:#»a**#»#«««lll« 
[0 0 5 1 ] 
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[0 0 5 2] 

m i mmmm 

[0 0 5 3] 

titv^, u 3 > & ^©f f ftIS i o l ±tc, «A«2/ya>afcfl:lll 

J^e>&SMiaJ(fi»Bll 0 2&,.#g*liHJS«£L , tTEOS (tetraethylorthos 
ilicate ) & £ £/S ^TftlcJEC V D (Chemical Vapor Deposit ion) J: »J J&ffc 

0 2hLtli, CVDj|lCJ:»J^StlSTEOS (tetr 
aethylorthosilicate ) flg^^ y n^gg-ffcj^ffi, ^fc^SLow-k ({£^§S 

Ml) ^mfcif&Mv** 

rrT*, fi»*48»»lifcL/Ta:, 'S i F, SiOCH, ijf'Jr'J-M-f 
[0 0 5 4] 

#clc, 01 (b) ic*rr«fce>lc, o l <z>*tt%l£tt««fcji&S 

tf, 8 0 0 nmi|t'fe5„ 
[0 0 5 5] 

#:lc, g|i (c) tc^1-<fce>{c, A'Jtli o 3 feffffliMMMBti o 2<£>^t®, 

rCDA'J-VH 0 3 M^U*, T a, T i, W, Co, Si, N i, fc«fctf 
-€-tie>O^Mi: U >^SVNttM^*^^ST a N, TiN, WN, CoW, Co 

wp, TisiN, n iwp fe<ktf-e*ie><z)«t»JK"e«^sns. 
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il^^^^fcPVD (Physical Vapor Deposition ) £ C V D&IC J: U 

Av^mi o 3 it. mm^m^-t^un^mmmmmi o ztpizmm-tzoyz 
m±-tz>frtb. &j:t>\ mmmmmi o 2 h<d®M'& z±ifz>f=.&izmit>nz>. 

[0 0 5 6] 

#cfc B12 (d) (c^-rj:e)ic, 7^u^ikio3±{c. mmmi&ttwtmvtt 

Wfrb&Zi/- FBI 1.0 4 *8cJC<fc y, MxJil 5 Onmil© 

[0 0 5 7] 

02 (e) &c^t-j:e>ic, bfo-)icH&£tfmmmmM$:m 

#)&frJ:5{C, A'Jtil0 3±iCAl, W. WN, Cu, Au, Ag&£&£ 
V^^ft£©1^Jg|fr£&£lH^M«l 05^, «A«1 6 0 0 nmgI©Hf 
T^fig-r-So SB3MJS10 5W:. #£L<&, >y 
SiaoTMtS^ CVD&, PVD& X/^y #&&£fC J:o«bT 

o 

[0 0 5 8] 

X^^T'tt, IflMl 0 2±C#£t-55&#&I2ifcg/BJSl 0 5<Z)|&£&fl;^ 



ffiIE# 2001-3108587 



#2001—0 5 6027 



iz-hiiibt^'fAt-Mu mats* 

[0 0 5 9] 

MRco^fiR^tt, 0 3 (f) izB-t^oiz, iiMl2 0Ml 

®4j^^ii, Wimmui 2 0&&T*mmwiEL<Dmtp^a>mmz&i&ux 

SMist^ (2) ©jrys/:/, fl^flttiss (3) ^b^#Ji^: (4) © 

&c ^sspmi 2 o tt, mmi o 5fej:t5Au^j^i o 3 &mm 

[0 0 6 0] 



HOOC 




( 1 ) 



[0 0 6 1 ] 

[ft 2] 

NH 2 CH 2 COOH (2) 
[0 0 6 2] 
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[its] 

CHoCOOH 
I 

HO — C COOH 

| ( 3 ) 

CH 2 COOH 

[0 0 6 3 ] 
[ft 4] 

(COOH) 2 (4) 
[0 0 6 4] 
[ft 5 3 

C 2 H 5 COOH (5) 
[0 0 6 53 

itt^siBii-0 5tt, mmwtitznz>z.}nz£ cuown. r 

3T% Mil 0 5ffi®£iffi£M«|S#l 2 0£©ggJ§td ltt, ^1K10 5^® 
©|HiaSi:liJ«aS#l 2 0h©BE«ld 2jCjfcLT, JgV^fc** £>, i!Ml2 0 
till 0 5©«f(i|g««— JgfiDti'&JCtt, CrfiPJC^WSm«B«S©^*«I!!iasjCjt 

lt*£<&££#>. KmfttfflHistis.- 

[0 0 6 63 

Bf3 (g) izijk-r&t)^ mmmit^nr^mm (cuo) ioso^smu * 
m^r^m^izit, it&mm*; (6) ©spi/- hit&®fr*>&$>m£*v. trvs/ 

>&M^fc»^lctt, ft^*3S^: (7) ©dpi/- hfb»f)&5lt«:5, 3 
fi£oT, «BJK1 0 5©^®JC^-U- MRI 0 6^fiR3tifc«tt, Him 1 

[0 0 6 73 
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[ft 6] 



[0 0 6 
[ft 7] 




(6) 



(7) 



[0 0 6 9] 

mz, H4 (h) icjjt-ri^c, in o 5<Dmmz.mmzftf=.*is- bm 
^ift^te^fc/h£v^*b, if ioi[:ii&^ifc«j, tSMELctjg 

o 

i o sfr*>mMW.E Lzmvxmm^tt 1 2 o^^nsii^ti^iif 5. 

[0 0 7 0] 



2 9 
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0 
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%mmm^z.t.. &&z$mM%mi 2 0 n^^m^m^ztfj^m^mizmm 
^m^E Lzmvxmm&tti 2 o/\^tis*M«, 0 6©i» 

[0 0 7 1] 

ace as (j) izB-r&oiz, ±m<DJim<D^ iiio5^«$ns 

o 

<fcU> «JK 1 0 53^&«»«ELS:3®CTl^«aiJ#l 2 0^tlS««S4ttt, 1 
[0 0 7 2] 

#CfC, 05 (k) (C^"TJ:e)C, ^S-fbStlfcmiKl 0 5C0£®lCo^T, Rg 
«»ffctCJ:S^#l/- hlffli^Ig^, Ann 0 3_h©^*»0;i 0 
5#&<&5£Tilitt<S 0 
[0 0 7 3] 

mz. ss (i) tc^-tcfcejtc. §mi o 5<z>±mzmz.i*±i&Lfcy>( 
, mmwntizj:z>*ri>- hitamft £il#>s 0 



3 0 
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[0 0 7 4] 
[0 0 7 5] 
[0 0 7 6] 

_hi& L <fc ? MAH Al, W, WN, Cu, Au, Ag& 



3 1 
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fflt^, *<?>m* ny*>? h*-K&L<i$mmHm<vmfc*m^mm<Dmmx 

[0 0 7 7] 

ssc^TWMxigStt, anx^y fsph^, 6 i 

B£#£ftmT£$5fB£«T£=i:vhD-^-5 5£, ti«iW8 1 
jK- h&3lDT^U->;i/-AWlcMA^tife^i~/N*i2>y hh««?inx^g 

inx$i«©ratcia«s4xs. 

[0 0 7 8] 

«Mxxa##SP i o fc, tl*iil«ll i o &ztt^fi^©B*fit«K:fi 

m&sb-tzzm&m&tommm i^mmmm^m) 30^, mmmmniMmm 

[0 0 7 9] 

1 ZflHf- Jtf^-* 3 1 tCggiKStlfe3ff-;b*^M[3 1 a fc, §^ifil3 



3 2 
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[0 0 8 0] 

Z$»-9--^^-^3 lte, Z$ft+r-^-#3 1 iC^^tl^ZffiK^-r A5 
1 ^^>J|gMm^#fc^$tlTIlISIg|*$tl^ 0 >K-;i/^^$fi3 1 ate, ZH&#ft 

(c?&oTlgtte>*u -^^z$i-y--)K^-^ 3 i izmmzfr, flBSgtt, _tf3tf>^ 
SflPflnxxji 1 1 ^zis^r&icDft^©^ic#i*^g^i?)$ti§ 0 zifig^ 

[0 0 8 1 3 

Xij«ifrMiSP4 Ott, ?n:W\W£^y ^-/^-^;i/4 2 

t^x-Af-^;H 2 ^m^mm^^mm^^^-t^mm^-^ 4 4 ^ 

Ii : E-3!4 4 £&f#=gfi4 5©IS«ISi:$:3S^i-^^;i/ h 4 6 4 

tlfeXffiX^-f #4 8 *0^©3lN?fc&fi3*lfcX»iJ---Jl^E--*4 9 
X«HJ— -jJf^E-* 4 9 ICg?i^S4xfejJ?-^/*S;«4 9 a Xflt^9>f #*4 8 iC 
3*j|gS*lJj?-^/*^tt4 9 aKZ«tet-£*S?ffi#^Jfc3ftfc^S&aPM4 9 bi:^ 

[0 0 8 2] 

igtfr^-#4 4«. r-zni K^>r a 5 3 icifettsftTfcy, 3Rf-^K 

X«HJ— >tf*e-* 4 9 tt, XiF7^A5 4 C^M^tlTfe*;, SlXiK5 
>f A 5 4 A^«*&StlSK»«aSJCJ:oTiaieiElfrL, X*»;*9>f #4 8##- 



3 3 
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;i/*^$fi4 9 ai3 t fct;BliM4 9 b LT Xift^lSHCMfrf 

-?7l/4 2CDXf»^lRl©3®Sffi!l»^BriBi:^S. 
[0 0 8 3] 

IMMif 8 II*, ««PR4:*anfflS:^tf«j!l*ELS:>f:ia^<©«l&yX 

o 

, T^l/^J U <DW£. L/Tli, :n^;i^7^>> NaOH, KOHftms. 

t»f tit, $ry-fey>, ifl/>^yn 

^rajtLTtt, m>u*, -f*-?^, *BMb«H>y >mm& if <nm 

[0 0 8 4] 



3 4 
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[0 0 8 5] 

««?iiaXXA^#^S 1 Oti, 1 &#f$0fc#&#m«rtBfc«* 

2 fc, #j#gP#l 2 £XBfl 3 a £*M,TEHEB#lC«fr$- 
3 f#gf 1 3tC«»Snfe^«l 3 a £[g|i&£-&<S>X$lfl^- 

a 

[0 0 8 6] 

£ fe, it^-f i 4 a, ^Mfc */ u y #mm 15© tr* h y u v K i 5 b 

#f*A34xS«jl?LS:*LTV>5. Xft^E- # 1 4 ft, Xfit K9>f A 5 2 
[0 0 8 7] 

1 3 te, Mx.il iWJV^&IAtfeU, r<Z)X7^7'J >^ 
T'XIfil 3 a &tgifge#iC>&f#LTV^ 0 f^H 3 ©X«f 1 3 a =fc tfivfrgp JC 
If* h>D»; K l 5 b##A3*l£J|ji?L&;£0TV*S. 
[0 0 8 8] 

umm i 2 w^muuwm 12 a, jsmto 12b, 5«gp# 12c, 

$gjfft« 12dtt, ISIfccD#^tf>^Mgp;ftf 1 2 bCi o T3t*g«M*«#aB 1 2 a 

3*^^p# 12b mmiR 1 2 d ®^ii(^e>ms©^#^«c^if^i5gic@B 
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s««i 2 d tm^m^mi 2 ah£>ngic&, #jt^M-2 6izm 

[0 0 8 9] 

2 3^|g«$tlTfeU, 1112 3 1 2 d & tSt5 J: ^) C, V -4 

/12 4 #0- U >^2 4 alCiUH^tlT^S, 
[0 0 9 0] 

V4^2 4 ^i-/N^-y;i/4 2±(C@^$tlfe^a:-^W{C^MUT^ 

-;v7t3!-;i/ (pva) , ftmviszy. f7n>M, ^^n>^a^ 

® IC x * ^ y ^ & £ £ #g£ £ v x J: e> Ic&iS "Tig T* & £ □ 
[0 0 9 1] 

«»XX * 1 i ^UWhX\<^UW^U 1 2tt, ^j#^«l 3©X$|&1 3 a 

ici£f§£;riTv>3£#), afeifi l 3 a (Dmmz j: o rm^itJXXJl 1 1 fediiK-ts 

[0 0 9 2] 

>> U > 1 5 X$fi^-# 1 4 <Z)^-*XC0^£*iT;J3U. tfxh> 

1 5 a Srft/^LTfcU, tf* N> 1 5 ate, #J*«\ U > ^11 1 5 [HlZWklfe 

rotfX h> 1 5 a&C&, bfX h>ny Kl 5 b#3S;f£3*lT;J3U> fcfX h > 
n^Fl5 bli, Xffi^E-^ 1 4 £J:t>^f3Nigfil 3 <Z)t£>i>£;ioT@B«3;ftT 
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V^ 0 

1 5 c^^^tlT^U, Z<D$?}±Bttl 5 ctetfx hyav Kl 5 btc^flt 

ffJETOl 5 cte, #ft^£&«lCiBg£;ft£,1&ifgMKl 2 d©WPg|J(DM^I$ 
lC^$l!"Ttg£:&oT£U, fcf* h>ny Kl 5 b CD&frJA 2 #fnJ/\<Z)ligifrlC J: -o 
tlfiil 1 2 d fc^ffif £«, 
[0 0 9 3] 

£*lTfc*A iMW«l 2 d H&ffiBtt&ftBl 2 a i:S:5P«§|JMl 2 c«t 

Fl5b ££mA2<Z)|nmtCTIS$;*-fr££:, #j±gp# 1 5 c ifift ftBtt 1 2 c© 
«7C*»C3a»e>oTi(ft»® 1 2 d SrT^lcJfpLTlf, h=felc^>r y\° 2 4 =foT 

2c©t^i:J:oT> ii«12dtt±#U r ;ft £: £: & &c ? -fV\° 2 4 % Jt# 
[0 0 9 4] 

fcU, «MftftfcMmil&2 0##A£*u tf*b>ny Kl 5 b{c*fLTg££ 

16*Wtfe^ TMUi^flill 3 afr^S^mLT, M 2 0 a IC J: U « 
[0 0 9 5] 



3 7 
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. «M2 3 «ia^J|gi& plight oT VAT, «««2 3 &[lHE$i*T, 9 

x-AWiiitt 2 3 <Dm& zmmttmiz j: *ss«?iux^is^ l 

[0 0 9 6] 

— «?x-/NW©^MaPlCfe^-5^AlIXffi_hlCfeV\T7l«^^^2 7#@j£ 

a 

[0 0 9 7] 

jim«r2 o©^a$jcjiajL^«sn, ^©jiji?L^e»*u- hansom 

n-# u^3>r> h 1 6tt, 6 KZ)T>r^x«i:S^WtcS«5 

[0 0 9 8] 

mmmm (nmmm^m 6 1 «, ±uou-* u *;a-f > m 6 hiim?^ 
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, A;i/^ipg7bU, 2, 5, 1 0, 2 0, 5 0ms e ctfn>-f*l2MC^JgHTtg& : & 
[0 0 9 9] 

if, «IR(5!)^fi5*^E^:'a5»*BftffcS:B&ihL, T?#5K*J/h3 
[0 10 0] 

MJTO&IEDCA;i/*T% -/t;i/^«A^5~ 1 0 m#, tfett, ON 
W2 0-5 0 m#, iMMfW 5-1 Om^ttSril #T? £ S . 

3<E>«jEl^;W£0. 8—1. 2V©DC;^, t. fz.lt: 0. 8—1. 2V 
©IE«£E, -0. 8--1. 2VOMffi:t5ri:^T^5. 
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nmmmZ. MX.it, l OmA/cm 2 SMiSl^^fcttiEil OmA 
/cm 2 )d>oIig2mA/cm 2 (DMMWsVlX t f -5 ^ £ tfT'g £„ 
[0101] 

[0 10 2] 

t^oT. tit2 3 £.mmMmx.m<Dm<D&Ma&. mx.itmmm~m.iom 

[0 10 3] 
[0 1 0 4 ] 

, £*fi K^-T A 5 2lC*$fLXfWfflMS#5 2 s Sffi^ttft^IIll 1 ©HUE 
»&1W«rU Z$HK^-fA5 1 KMVXmmm^5 l s &ffi^LT«^iUXX* 
1 1 ©Z«;#[R|(B&«&*fW1i?&f?V^ K^-T A5 3 Cflt^mff 

5 3s Srffl*OT^x-AW©ErtESS[S:fW«rL, Xfl|K5>f^54 {C*f LTffflflP 

=2>hn-^5 5ti, S^M1S8 1 ^J:tK^^U-^^M7 1 
(DMft* fflWl>. tiUJl'W FB^&nmmE LfcJ:tf*9 U - S L<Z>##&S&f££ 

rats. 



4 0 
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[0 10 5] 

ny V 5 5 tCtt, 6 1 <Z>«fcfcff 6 2 # P, 6 

2 s^A*§ti5„ 3>hn-9 5 5«, rtie>SMM#6 2 s izm-^^x. 

nmuajimmoMft & mm «rtg t & o r v * £ . 

«M@fg#6 2 s &:7>f - K^«y^f^fc LtZi^-^^-^ 3 1 SrWULfcU 
, t^if f 6 2 s tM$n5tMClt5^t, «8?#&X£#it3-&£ £5 
{:««fiiDXiS©l.# ZfflW1rz> a 

[0 10 6] 

£ & ^ 4x & «sfe -T- * zrm iz mt -r -5 <fc e> (c tgjg $ ft tc m m 

m&iz±mmm£<D%}Miz&^Ti*. mmrnu £.&mmz%inz>mmft&* iz 
mmt s £oizmfe2ftfrmm&rtJvxzpPM~?2>o rtuc ± »j, «je^u^ 

[0 10 7] 

CD^-^&AijLfeU. «;L«, 'J >^ lfci^m6 2 s ^^bfe 

[0 10 8] 

4 1 mSE# 2001-3108587 
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«7>f A 2 4^e>&5«flfr&&XXj| 1 1 M^-li 1 00rpm(rotatio 
n per minute) T?|IHEL, fro, MAli 3 0 m/ig>©llt- ;£[rJ 

9i-AW©»«»flIXlf©^Masa8»lcie«'t«J:'5JC, 

, 28b, 2Zc*Efriomf&&fr&mm$mtei3-vvvy}ihT,nmmm 

«4 7®g®tcBJ£3*lTS!&3*l , "0><5o 
[0 1 0 9 3 

09 (a) i*mmzr^i/<D±mm. (to tt^gic^»j#we>tife^ffit? 

7 b fc#e>«/&3*lTV>So SfM 7 a fcf&&SP2 7 b<Z>##tt, Sj^flS 2 7 b 

o 

air/9 $/ 2 7 «, «*aejc^©*t3H-^*e>y, 

:/^-*-*e«/£ b T «fc 
[0 110] 

±IB©*^J6m«BJC#S*»}flnX^ttJCJ:ti«, «iDX*f**©»iHXMtc« 
3iffi_fctc«jg?S&gM&U *»tcj:y«««2 3 ^^50X*f^^® 2H8ric«SK 



4 2 
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i&^nx-t s 3 ^ & x g z> 0 

[0 111] 

So 

110 (b) ^^-f2 5©f«t*>S„ Pm#<B£#lc, 

^ai-AWCD«SiWi»XMi:«««2 3 i:©ia<ofiE«IS: «r^£"f £ z. ZtfVg. 
Miramm~Sl Omm©|gffl-eMgrfRTIgT% «»*X© d b pI &I*I±£12:3 J: 

[0 112] 

si i (a) «, *mMmmizffi&mmMj:mn<D^B'v&2>y3L-/\is&Tf 
i (b) smsSHTf&s. 

*H'J6^JBtc#S«*itIXlSSt?tt, S£l ^J6^JS;i3J:tf£2 2Silg^«UB««¥ 
flax^g i:H«»J, ± t>* V <4 rttfi&m 3 *i Jgffi £ o T ^ S . 
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[0 1 1 3 ] 

3 4 is, mm®i2 3*mmmmLT&&L. s £>{c£$aAX£iajf£ 

©ffi«&^LTEteH-5J:3tCfcoT£y, tt&«2 3 #?x-AW©±#{C@e 
T»U «i2 3tt9x-/NW*6fft(lDKIS:%oT**ii:«»aft*. £ 

fflAXHtezm-frotfiffioMmzi: y, ^i-;\w©iiiiiffli:iiS2 3 

«M2 3 ft, ^ ^1 r L : fe;?:la^|g^*nTtg^^i:^oTV^^<T ; bJ:V^o 
[0 114] 

iC^i&U 17-TA 2 4 3^0ffif±^©^lRl<Z>^x-/\W^e)ttrtl**lRlK:ffifll^- 
5££fc, «M2 3 l^x-AWtitil^SM^^ct < *5 <fce>lc[l!I&-r 

[0 115] 
[0 116] 

3*u «I(ci:'J^ffl«Bt^tS«2 3 hi;x-/\w©«m»iaxBtcWiiis 
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[0 117] 
[0 118] 

2 (b) tt^is-rsii^aTfes. 

[0 1 19] 

mi 3 (a) Ji, ^*6^lC^S««?*IIX^©MaPT**>S^x--Aj3«fctJf 

4 5 &$E# 2001-3108587 
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3 (b) itm^^m^:mv$)^ a 

[0 12 0] 

3V*»^lCtt, *W2 3(D^iRftC-Sfii-^^ai-yNW(D^MfI^ctt«@^2 3 
[0121] 
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tfx-AW&^n-ena&ftictsnfgu ^x-/\w©««is?anx®^«i»iinxs*i 

[0 1 2 2] 

^mmmm iz m nsmxmt ic j: n m ^ & z> mmm. t v >f n t & #m 
ursBiSbTfey, ««*4:t7>r>'t©#*Lv^ffS:?ife'rj:^tc, -en-en© 

[0123] 

y, 0i4 (b) sMnwx^s. 

w© ic *f ^ s jc bb« s n tc mm tfm& rc © u > y « ic 2 # 

Sn, M^.»^tl4|fflti2 3 a^liil^ij, #©/Jn$ VNp^{R!l©S@ 

#RMii:fcy, »«:7^>fc£©&««ffifcj:&tte>n , r, 11^^11233 

[0 12 4] 

H15tt, ^i-AWt2o0tI(23a, 2 3 b ) ©fBK&aH-8U£BT? 

mm (2 3 a, 2 3 b) «$e«^:^a[J3 4 aicgugsnrfcy, ms (2 3 
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a, 23 b) mmiz^^xmm^nms 4 a t.^^-/\yf<DmmitmmmEL 

[0 12 5] 

±m<D&mv. mM£&z>mm2 3 a &£z$mM£&2>mM2 3 b lessen 

2 3 afrbfrt>mM&3iW3 3 4 a fe'^ L TI^S £ J&SM 2 3 b fC^ti^M^ 
x-7NW©^MaiJ2:jRaUTSS«j»?RE L*S:aioT«S*lSSSKi 2 iC^i" 

s. 

[0 12 6] 

m«?lgE LrftCDigjfiR 1 l±, R§*Sfcfc-5S1S2 3 a 

112 3 b fc©«raffittDK:jfcMLT:*£<&s. 

— xW\W(D^Mffi&j£&UTSfc*l£il£K<B&^R2tt, ?x-^W£ 
(23a, 23b) £ ©Eglt d tCJfc#ff So 

tot, ffilSB!E«tDS:^x-/\Wi:«« (2 3 a, 2 3 b) iKOSggt d «fc »J % 
-HHc*#< UTfe<^i:-e, E Ltf»©S8tR l LT«fc*i*« 

[0 12 7] 

Kfc E L © tjgff f t: J: o T itiifc $ S 3 i: t: /j: 'J , ± 

[0 12 8] 

^x-y\W©«««?ilDXffilC^|^^SfiiBJCBBifiS*ifc«*S:^tI-r* l/>f T 
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mffiicftmznfrMWiCDmffi (23c, 23d) Gnmiaifimz 3 et^ 

tl 3 *lTV\ Si fc#T*£*o S3Ktf>®fi (2 3 c, 2 3d) X 

e»«i (2 3 c) (2 3 d) nz&zuzmm-t&z. t^ts. 

[0 12 9] 

^mmmm izm^mmMummiz^n^ mmtu-c^t^^mLx mm l x 

[0 13 0] 

7 (b) »MtSt^0T'&5. 
HfC^cH i ^jjgj^J»tc«s«j!?inx^flli:ra»^S)S*«, ?x-/\<r-?> 

jc*#inxx^ifti*as i oic^stife, mm^2 3 fc-etitrtsa-rs^^^z 
*au ^x-Aw©^MgpiciFH^Brii^R^©^-v>/N*-gisM4 i#bb*8s 



4 9 
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[0131] 

®17 (c) ti, ^x-7\w©ttm»iwx®i:^^>A-aisW4 1 ®8&ftfflS# 
4 1 b £ &f ITV>5. 

[0 13 2] 

X^l lffltlS2 3llii:lt 1 ««JC«fc*J«JEE^PPiD3 4lS. 

* mflfc&UXXJI 1 1 «MXXJ^ffg|5 1 0 {C J: yfg©EiJT'Sl 

iwaBxffijcwjBEsn. fro, m»inxxM^asi o©i«na«gjcj:*e«ia«R 
b&#e>, tttiin i ©4»^^i-/NW©^&S:iiiri:'r*fi«iiTRjc» 
e> * e> jc*«»anx®±&^«ia«-rs. 

JtWC, m«¥iUXj£S^*«lilIX^J»JClSl5TiJfi[1?^*. 
[0133] 

x^^-^fb-e^^o 

^ - * sr*i#&tf z. h r% Mia & z mm®, tv*- K&mnmixuim t. ©gen 
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[0 1 3 4 ] 

m s gifi 

o 
o 

[0 13 5] 
[0 13 6] 

9 (b) tettm-t$>m#;mx-&z> 0 



5 1 
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$*8¥ta:®£<7-f A°2 4{|fiC[pIttT#ffiL, ?x-^£*#g|53 6 (C J: »J 

j±£*itv^£&, nnmtajimizmm^mm-t^izit, an (c) ©istbei 

[0 13 7] 

mMmmzMmiz{&T-tz>. '&^x. M&&mMmffi<Dmm femur izx--m 
t&^fctzzxmMtoJiMm&m&E t u M^nrts. 

[0 13 8] 

±m<D*mmmM\z&z>mmMj:mmizi:n^ mimmmmtmmiz. 
x® oy i&mmmm z mmm^t l , ?4 wzzv nx mmmit ■znt^ 

mmz&£tz>z}itfxi*. m^mxmmmzmujiMmm&i&mm&m&m 

[0 13 9] 

m i o i^tct 

02 1&, ^H^^{C^^«^[IX^g<Z)liaPCD^gI-efeec 



ailiE^ 2001-3108587 



0 
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±M IZU >f A 2 4 P, V^ S * £ tf^fc -5 . 

«7>f/\ Q £#£2 6{Cte, ttfftt(Z>&ft£&&3nRM0>Jt&?L2 6 a'^«»e.ft 

bp 3 6<z)nr«s{cj:*; g^iiiifE$:$-B:s-*T% mmmmw4 iitim-t zmmu 

[0 14 0] 

±3B©*^«g^JKtC«S«j»liDX^«lCJ:tt«, 2 6 ©US fc J: 

[0 1 4 1 3 

m i i mums 

®2 2 (a) iz*mmmmiz%zmmMj:mm<DmffiT*&2>v*-/\&&ztWi 
mt.tez>mmfois£&y 4 /misery h*m&,mizB-t±wmx$>v. mz 2 
(b) \zttj&-*z>mi£mT'2bz>o 
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